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Introduction {#add12876-sec-0005}
============

Alcohol use disorder (AUD) is a common mental disorder that is associated with substantial disease burden around the world, including China [1](#add12876-bib-0001){ref-type="ref"}. The recently published 2010 Global Burden of Disease (GBD) data for China reported that AUD accounted for 11.7% of the total burden of disease attributed to mental and behavioral disorders [2](#add12876-bib-0002){ref-type="ref"}, making it the second most important mental disorder after depression. Despite the magnitude of this public health problem, there has been little systematic research and no targeted policy initiatives to address the problem in China.

The first step in addressing this problem is to determine the prevalence and demographic profile of AUD, but there is currently little good‐quality, nationally representative data about the prevalence of AUD in China. China\'s drinking culture is quite different from that in high‐income countries, so the algorithm that the GBD report used to assess the health burden related to AUD [1](#add12876-bib-0001){ref-type="ref"}, which is based primarily on western studies, may need to be modified to make it more relevant for China. In China, for example, heavy drinking episodes, only seen typically in males, occur most frequently during meals or other social functions with business associates, friends or relatives. At these functions repetitive toasting is used to express respect, and mutual intoxication is used to establish and reinforce important social relationships [3](#add12876-bib-0003){ref-type="ref"}. The western pattern of drinking alone in pubs and party drinking among young adults is rare. Available studies about AUD in China report a different demographic profile than that reported elsewhere: male AUD prevalence is 30‐fold that of female prevalence, and the highest prevalence of AUD is seen in middle‐aged (not young) men [4](#add12876-bib-0004){ref-type="ref"}, [5](#add12876-bib-0005){ref-type="ref"}, [6](#add12876-bib-0006){ref-type="ref"}, [7](#add12876-bib-0007){ref-type="ref"}. These studies also suggest that the prevalence of AUD in China has been increasing over time in concert with increases in individual disposable income [8](#add12876-bib-0008){ref-type="ref"}; but these reported increases may also be due to the use of more sensitive measures of AUD in more recent epidemiological studies.

Most of the available epidemiological studies about AUD in China were conducted within specific regions or specific population subgroups, and many of the published studies have serious methodological limitations. Thus, before initiating interventions to reduce the burden of AUD in China, several tasks---similar to the tasks now being undertaken to combat China\'s smoking epidemic---need to be undertaken: (1) all available reports on the prevalence of AUD published in either Chinese or English need to be collected; (2) after considering the quality of each study, the findings need to be integrated into an up‐to‐date profile of the prevalence and expected trajectory of AUD in different demographic groups around the country; and (3) based on these results, a plan for creating an ongoing monitoring system for AUD that will inform alcohol‐related policies and programs needs to be developed and implemented.

As a first step in this decades‐long process, the current report aims: (1) to systematically review, evaluate and summarize prevalence studies on AUD conducted in mainland China; and (2) to assess variations in the reported prevalence with regard to sex, age, location, year of study and methodological quality of the study.

Methods {#add12876-sec-0006}
=======

Search strategy and inclusion criteria {#add12876-sec-0007}
--------------------------------------

The following databases were searched for articles published before January 2014: China Knowledge Resource Integrated (CNKI), Wanfang, Pubmed, Ovid‐EmBase, Web of Science \[including the science citation index (expanded), social sciences citation index, and arts and humanities citation index\], and PsycInfo using the following Boolean search strategy: (alcohol use disorder OR alcohol abuse OR alcohol dependence OR alcoholism) AND prevalence AND China. All citations of the identified articles were hand‐checked to identify any additional articles.

Studies that met the following criteria were included: (1) reported the prevalence (current or life‐time) of alcohol use disorders, alcohol abuse or alcohol dependence; (2) reported numbers of cases and sample sizes; (3) used one of the three main diagnostic systems employed in China \[the Chinese Classification of Mental Disorders (CCMD), the Diagnostic and Statistical Manual of Mental Disorders (DSM)\] or the International Classification of Diseases (ICD)\]; (4) conducted in mainland China; and (5) the source population is community‐dwelling individuals. Two authors (F.D. and W.X.) performed independently the search of all identified articles.

Data extraction {#add12876-sec-0008}
---------------

Three authors (F.D., W.X. and H.G.C.) extracted the following information from all included articles: sample size, year of publication, year of the survey, location of study, sampling method, geographical scope of the area surveyed (city, county, province, etc.), diagnostic system used, response level, number of AUD cases and prevalence of AUD. Numbers of cases and prevalence were extracted for males, females, urban residents, rural residents and different age groups. When separate results were reported for cross‐sectional surveys of the same population at different times, or when one publication reported results from multiple sites, data were extracted for each individual survey or site.

Quality assessment {#add12876-sec-0009}
------------------

The quality assessment scale developed for this analysis included the 16 items listed in Table [1](#add12876-tbl-0001){ref-type="table"}. The construction of the list was based on the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) statement [9](#add12876-bib-0009){ref-type="ref"}, several other quality assessment tools for prevalence studies [10](#add12876-bib-0010){ref-type="ref"}, [11](#add12876-bib-0011){ref-type="ref"} and the authors' own knowledge about internal and external validity of epidemiological studies in China. Items 14--16 were added to the list after reviewing several articles.

###### 

Number of studies (of 38 studies) that contained information on the 16 quality assessment items.

  *Item*                                                                                                                                                                                                                *n (%)*
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------
  1\. Provided location of study                                                                                                                                                                                        38 (100.0%)
  2\. Defined eligibility criteria, source population and sampling procedure                                                                                                                                            12 (31.6%)
  3\. Reported numbers of individuals at each stage of study (e.g. numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing assessment and included in analysis)   5 (13.2%)
  4\. Gave reasons for non‐participation at each stage                                                                                                                                                                  7 (18.4%)
  5\. Study dates of recruitment                                                                                                                                                                                        30 (78.9%)
  6\. Clearly defined the method of assessing alcohol‐use disorders (e.g. non‐structured, semistructured or structured interview)                                                                                       32 (84.2%)
  7\. Assessed by psychiatrist                                                                                                                                                                                          16 (42.1%)
  8\. Used weighting and other analytical methods to take account of sampling strategy and non‐response rates                                                                                                           5 (13.2%)
  9\. Reported number of cases                                                                                                                                                                                          33 (86.8%)
  10\. Provided unadjusted estimates and, if applicable, adjusted estimates and 95% CI                                                                                                                                  6 (15.8%)
  11\. Sampling method identified a sample that was representative of the source population                                                                                                                             10 (26.3%)
  12\. Provided inter‐rater reliability of diagnostic assessment                                                                                                                                                        23 (60.5%)
  13\. Used validated diagnostic tools                                                                                                                                                                                  25 (65.8%)
  14\. Reported prevalence matches number of cases and sample size                                                                                                                                                      32 (84.2%)
  15\. Interviewed key informants in the community about numbers of affected individuals in the community (reverse‐coded: if yes, score '0'; if no, score '1')                                                          6 (15.8%)
  16\. Used substitutes \[usually within the same primary sampling unit (PSU) and matched on sex and age) if target subject not available (reverse‐coded: if yes, score '0'; if no, score '1')                          3 (7.9%)

CI = confidence interval.

For items 1--14, studies that fulfilled the specified criterion were given a '1' and those that did not were given a '0'; items 15 and 16 were reverse‐coded. Thus, the theoretical range of the total score was 0--16. The quality of each study was categorized into three groups based on the total score of the study (i.e. 0 \~ 7 = low, 8 \~ 12 = intermediate, 13 \~ 16 = high). Each paper was assessed by two authors; the intraclass correlation coefficient (i.e. inter‐rater reliability) of the initial total score was 0.67. For 31 of the papers, differences in initial scores on items were discussed by the two raters to arrive at a consensus score of the item; in two cases the opinion of a third author was sought to settle unresolved disagreements over an item. The most inconsistently coded item was item 2 (kappa = 0.22), which evaluates the adequacy of the description of the sampling procedures in the paper; several papers reported that a sample was 'selected' from a population without specifying how it was selected, resulting in different scores by the two coders.

The review protocol was not registered.

Analysis {#add12876-sec-0010}
--------

DerSimonian--Laird random‐effect models were used to determine the pooled prevalence estimates [12](#add12876-bib-0012){ref-type="ref"}. The DerSimonian--Laird model is one of the most commonly used random‐effect models, and has been shown to perform well in different scenarios in a simulation study [13](#add12876-bib-0013){ref-type="ref"}. In this study, we constructed the models using the prevalence and its standard error reported in the original papers. Some of the original papers did not report standard errors; in these cases we calculated the standard error using the formula: $\textit{SE} = \sqrt{\frac{p\left( {1\frac{}{}p} \right)}{n}}$, where *p* is the prevalence and *n* is the sample size.

We report both non‐transformed and transformed estimates based on the Freeman--Tukey type arcsine square‐root transformation [14](#add12876-bib-0014){ref-type="ref"}. This type of transformation eliminates confidence intervals (CIs) outside the 0--100% range and stabilizes the variance. The Freeman--Tukey transformation assumes that the reported prevalence in the original studies are unweighted, but several of the original studies considered in this meta‐analysis [6](#add12876-bib-0006){ref-type="ref"}, [7](#add12876-bib-0007){ref-type="ref"}, [8](#add12876-bib-0008){ref-type="ref"}, [15](#add12876-bib-0015){ref-type="ref"}, [16](#add12876-bib-0016){ref-type="ref"} used weights to take into account differential sampling probability (usually oversampling of high‐risk individuals) and poststratification factors (to bring the sample into balance with the source population), and they adjusted the standard errors for possible clustering as a result of multi‐stage sampling strategies. To deal with this issue, we used the expected number of cases (i.e. the product of the prevalence and sample size) rather than the actual number of cases identified in these studies for the transformation. In view of the use of this data manipulation, we chose to present the untransformed data as our main results and the Freeman--Tukey transformed results in the Supporting information.

Heterogeneity in estimates across studies is measured by *I^2^*, which represents the proportion of the variance in the estimates across studies due to heterogeneity [17](#add12876-bib-0017){ref-type="ref"}. All outcomes for which data were available in at least 10 studies were assessed for 'small study effect' using the Egger\'s test [18](#add12876-bib-0018){ref-type="ref"}; a *P*‐value of less than 0.05 is considered statistically significant and 95% CIs were provided to gauge the precision of estimates.

Meta‐regression was used to explore factors associated with heterogeneity for all estimates that were based on data from 10 studies or more. (Results for outcomes with fewer than 10 studies are available upon request.) All quality items and available study characteristics were considered as potential independent variables in these regression models, including sample size \[categorized into 'small' ([\<]{.ul}3000), 'medium--small' (3001--8000), 'medium--large' (8001--20 000) and 'large' (\>20 000)\], the year the study was conducted (categorized into 'before 1991', '1991--2000' and 'after 2000'), geographical location of the survey ('East' and 'West' regions of China) and the language of publication (Chinese or English). Bivariate associations were first estimated and then final multivariate models were estimated using a backward stepwise method of selection. For meta‐regressions the significance level was set at 0.10, because the statistical power is reduced due to the limited number of studies for the analysis of heterogeneity; this level of significance has been used in previous systematic reviews for the assessment of heterogeneity [19](#add12876-bib-0019){ref-type="ref"}, [20](#add12876-bib-0020){ref-type="ref"}. All analyses were conducted using Stata statistical software (version 13.1; StataCorp LP, College Station, TX, USA), including three user‐written commands: the 'metaan' command was used to generate the pooled estimates, the 'metareg' command was used for meta regression and the 'metabias' command was used to assess the small study effect (i.e. publication bias).

Results {#add12876-sec-0011}
=======

As shown in Fig. [1](#add12876-fig-0001){ref-type="fig"}, the search identified 2427 publications, 39 of which met the inclusion criteria. One of these studies did not specify the time‐frame of the prevalence estimate (i.e. life‐time or current) and, as the author was unreachable, it was excluded [21](#add12876-bib-0021){ref-type="ref"}. Therefore, a total of 38 studies with a total of 1 304 354 individuals were included in the analysis; 14 used the Chinese diagnostic system (CCMD), 16 used the DSM system and eight used the ICD system. The basic characteristics of these studies are shown in Table [2](#add12876-tbl-0002){ref-type="table"}. Among the nine studies that reported the prevalence of alcohol abuse, six followed the diagnostic hierarchy that prioritizes alcohol dependence over alcohol abuse (thus, 'alcohol abuse' in these studies denotes non‐dependence alcohol abuse) and three studies allowed for comorbid alcohol abuse and alcohol dependence [22](#add12876-bib-0022){ref-type="ref"}, [23](#add12876-bib-0023){ref-type="ref"}, [24](#add12876-bib-0024){ref-type="ref"}. Three studies reported two separate sets of estimates for two different sites or for two different years [7](#add12876-bib-0007){ref-type="ref"}, [24](#add12876-bib-0024){ref-type="ref"}, [25](#add12876-bib-0025){ref-type="ref"}, so the final data set from the 38 studies included 41 separate epidemiological estimates. Based on these studies, estimates are available for 20 of the 31 provinces, autonomous regions and separate municipal regions in mainland China. Fig. [S1](#add12876-supinf-0001){ref-type="supplementary-material"} in the Supporting information provides a map of the prevalence of alcohol dependence in China summarized from all available data.

![Flowchart of the identification of articles](ADD-110-761-g001){#add12876-fig-0001}

###### 

Characteristics of included studies.

  *Reference no.*                            *Author*            *Language*   *Cites/Province(s)*                 *year of study*   *Diagnostic criteria*   *Response level*   *Sample size*                         *Smallest sampling unit*
  ------------------------------------------ ------------------- ------------ ----------------------------------- ----------------- ----------------------- ------------------ ------------------------------------- --------------------------------
  [4](#add12876-bib-0004){ref-type="ref"}    Hao, Wei            English      Five cities across China            2001              DSM‐3‐R                 0.98               24 992                                Household
  [5](#add12876-bib-0005){ref-type="ref"}    Phillips, Michael   English      4 provinces across China            2001              DSM‐4                   0.95               16 577                                Individual
  [6](#add12876-bib-0006){ref-type="ref"}    Yutao Xiang         English      Beijing                             2006              DSM‐3‐R                 Not reported       5926                                  Individual
  [7](#add12876-bib-0007){ref-type="ref"}    Zhou, Liang         English      Shuangfeng, Hunan & Weihui, Henan   2007              DSM‐4                   0.83               5351 in Shuangfeng; 4515 in Weihui;   Individual
  [15](#add12876-bib-0015){ref-type="ref"}   Lee, Sing           English      Beijing & Shanghai                  2001              DSM‐4                   0.75               5201                                  Individual
  [22](#add12876-bib-0022){ref-type="ref"}   Namkoong, Kee       English      Yanbian                             1988              DSM‐3                   Not reported       1532                                  Not clear
  [23](#add12876-bib-0023){ref-type="ref"}   Yang, Jiayi         Chinese      Kunming, Yunnan                     2005              ICD‐10                  Not reported       5033                                  Individual
  [24](#add12876-bib-0024){ref-type="ref"}   Liu, Zhaoxi         Chinese      Shandong                            1984              CCMD                    Not reported       88 822 in 1984; 67 901 in 1994        Not clear
  [25](#add12876-bib-0025){ref-type="ref"}   Zhang, Jinhui       Chinese      Shaoxing, Zhejiang                  1991              CCMD‐2                  Not reported       214 640 in 1991; 339 651 in 2001      Village or street
  [33](#add12876-bib-0033){ref-type="ref"}   Gao, Zhizhong       Chinese      Zhangjiakou, Hebei                  1987              CCMD                    Not reported       6200                                  Not enough information
  [16](#add12876-bib-0016){ref-type="ref"}   Li, Keqiang         English      Hebei                               2004              DSM‐4‐TR                0.86               20 716                                Neighborhood/village
  [34](#add12876-bib-0034){ref-type="ref"}   Wang, Xiaoqiong     Chinese      Ruian, Jiangxi                      2004              CCMD‐3                  Not reported       77 116                                Individual
  [35](#add12876-bib-0035){ref-type="ref"}   Wang, Yachun        Chinese      Tongzhou, Jiangsu                   2002              CCMD‐2‐R                0.93               145 188                               Village
  [36](#add12876-bib-0036){ref-type="ref"}   Zhang, xiaobin      Chinese      Pinggu, Beijing                     2004              ICD‐10                  Not reported       293                                   Township
  [37](#add12876-bib-0037){ref-type="ref"}   Kang, Ming          Chinese      Huaiyin, Jiangsu                    1989              CCMD‐2                  0.98               13 892                                Individual
  [38](#add12876-bib-0038){ref-type="ref"}   Yang, Xiaoli        Chinese      Liaoning                            2004              DSM‐3‐R                 0.86               13 358                                Household
  [39](#add12876-bib-0039){ref-type="ref"}   Zhu, Xiangou        Chinese      Yichun, Jiangxi                     2002              CCMD‐3                  Not reported       1898                                  Household
  [40](#add12876-bib-0040){ref-type="ref"}   Zhou, Yingping      Chinese      Huizhou, Guangdong                  2010              CCMD‐3                  Not reported       1420                                  Household
  [41](#add12876-bib-0041){ref-type="ref"}   Hao, Wei            Chinese      Hunan                               1991              CCMD‐2                  Not reported       2378                                  Household
  [42](#add12876-bib-0042){ref-type="ref"}   Hu, Jiming          Chinese      Zhongshan, Guangdong                2000              CCMD‐2                  Not reported       2909                                  Household
  [43](#add12876-bib-0043){ref-type="ref"}   Jia, Liangchun      Chinese      3 cites in Guizhou                  2002              CCMD‐3                  Not reported       8506                                  Household
  [44](#add12876-bib-0044){ref-type="ref"}   Zhang, Mingkang     Chinese      Wuxi, Jiangsu                       2003              CCMD‐3                  Not reported       11 940                                Household
  [45](#add12876-bib-0045){ref-type="ref"}   Li, Jun             Chinese      Wenchuan, Sichuan                   2008              DSM‐4‐TR                0.71               14 207                                Individual
  [46](#add12876-bib-0046){ref-type="ref"}   Wei, Bo             Chinese      Guangxi                             2007              ICD‐10                  0.86               18 219                                Individual
  [47](#add12876-bib-0047){ref-type="ref"}   Gong, Zhaoying      Chinese      Weihai, Shandong                    2006              CCMD‐3                  Not reported       50 174                                Village/neighborhood committee
  [48](#add12876-bib-0048){ref-type="ref"}   Zhang, Mingsheng    Chinese      Wenling, Zhejiang                   1992              CCMD‐2                  Not reported       1985                                  Village
  [49](#add12876-bib-0049){ref-type="ref"}   Yu, Junhong         Chinese      Zhenjiang, Jiangsu                  1993              DSM‐3‐R                 Not reported       6012                                  Not clear
  [50](#add12876-bib-0050){ref-type="ref"}   Hao Wei             English      Six cities across China             1993              DSM‐3‐R                 0.91               23 513                                Household
  [51](#add12876-bib-0051){ref-type="ref"}   Wang, Lehui         Chinese      Beijing                             1991              DSM‐3                   Not reported       35 385                                Household
  [52](#add12876-bib-0052){ref-type="ref"}   Wang, Yaohua        Chinese      Panzhihua, Sichuan                  1997              DSM‐3‐R                 0.94               5364                                  Individual
  [53](#add12876-bib-0053){ref-type="ref"}   Jia, Liangchun      Chinese      Guizhou                             2001              CCMD‐3                  Not reported       7970                                  Individual
  [54](#add12876-bib-0054){ref-type="ref"}   Guo, Wanjun         Chinese      5 Jinuo villages, Yunnan            2000              ICD‐10                  0.95               640                                   Village/communes
  [55](#add12876-bib-0055){ref-type="ref"}   Wang, Min           Chinese      Chengdu, Sichuan                    2010              DSM‐4                   0.85               9175                                  Not clear
  [56](#add12876-bib-0056){ref-type="ref"}   Zhang, Weixi        Chinese      Seven cities across China           1993              CCMD‐2                  Not reported       19 223                                Village or street
  [61](#add12876-bib-0061){ref-type="ref"}   Li, Li              Chinese      Dongying, Shandong                  2008              CCMD‐3                  Not reported       6034                                  Household
  [62](#add12876-bib-0062){ref-type="ref"}   Tang, Wei           Chinese      Wenzhou, Zhejiang                   2002              ICD‐10                  Not reported       18 173                                Household
  [63](#add12876-bib-0063){ref-type="ref"}   A, Hongli           Chinese      Dali & Kunming, Yunnan              2004              ICD‐10                  Not reported       200                                   Household
  [64](#add12876-bib-0064){ref-type="ref"}   Liu, Shanming       Chinese      Four cities/districts, Tibet        2003              DSM‐IV                  \>0.99             1722                                  Individual

DSM‐IV Diagnostic and Statistical Manual, version IV; ICD = International Classification of Diseases; CCMD‐3 = Chinese Classification of Mental Disorders, version 3.

The most commonly reported outcome measures were life‐time alcohol dependence (31 studies) and current alcohol dependence (17 studies). Current dependence usually referred to 'point prevalence' (13 of the 17 studies), but four studies reported current prevalence for periods ranging from the prior 2 weeks to the prior year. Among the eight studies that reported current alcohol abuse, four defined current prevalence as 'point prevalence' and the other four defined current prevalence for different intervals up to 1 year.

Prevalence of AUD {#add12876-sec-0012}
-----------------

As shown in Table [3](#add12876-tbl-0003){ref-type="table"}, for the population as a whole, the pooled estimates for the current prevalence of alcohol dependence, alcohol abuse and overall AUD were 1.5% (95% CI = 1.2, 1.9), 0.9% (95% CI = 0.6, 1.1) and 3.2% (95% CI = 2.1, 4.2), respectively. The corresponding life‐time estimates were 1.4% (95% CI = 1.3, 1.5), 3.3% (95% CI = 2.1, 4.5) and 2.5% (95% CI = 2.2, 2.7). Corresponding values using the Freeman--Tukey transformation, which are shown in the Supporting information, Table [S1](#add12876-supinf-0001){ref-type="supplementary-material"}, were similar. The detailed data on which these pooled estimates are based are shown in forest plots: the forest plots for alcohol dependence are presented in Figs [2](#add12876-fig-0002){ref-type="fig"} and [3](#add12876-fig-0003){ref-type="fig"}; those for alcohol abuse and AUD (which are based on a smaller number of studies) are shown in the Supporting information, Fig. [S2](#add12876-supinf-0001){ref-type="supplementary-material"}. Forest plots can also be constructed based on the Freeman--Tukey transformed results; an example is shown in the Supporting information, Fig. [S3](#add12876-supinf-0001){ref-type="supplementary-material"}.

###### 

Pooled estimates of current and life‐time prevalence of alcohol use disorders using the DerSimonian--Laird random‐effect models, data from China 1987 to 2013.

  *Outcome*              *Subgroup*   *No. of studies*   *Range of prevalence (%)*   *Pooled prevalence (%)*   *95% CI (%)*   *I^2^ (%)*
  ---------------------- ------------ ------------------ --------------------------- ------------------------- -------------- ------------
  Current prevalence                                                                                                          
  Alcohol use disorder   Overall      5                  1.6, 5.8                    3.2                       2.1, 4.2       97.8
  Alcohol dependence     Overall      17                 0.1, 17.3                   1.5                       1.2, 1.9       99.2
  Alcohol abuse          Overall      8                  0.1, 3.7                    0.9                       0.6, 1.1       98.0
  Alcohol use disorder   Male         4                  3.9, 16.4                   10.1                      4.7, 15.4      99.5
  Alcohol dependence     Male         11                 0.8, 26.7                   4.4                       3.1, 5.7       99.5
  Alcohol abuse          Male         5                  1.6, 7.7                    4.0                       2.2, 5.7       98.6
  Alcohol use disorder   Female       2                  0.1, 0.3                    0.2                       \<0.1, 0.4     90.6
  Alcohol dependence     Female       9                  \<0.1, 6.4                  0.1                       \<0.1, 0.2     88.0
  Alcohol abuse          Female       3                  0.1, 0.2                    0.1                       \<0.1, 0.1     49.3
  Alcohol use disorder   Urban        1                  5.2                                                   4.0, 6.5       --
  Alcohol dependence     Urban        6                  \<0.1, 1.6                  0.5                       0.2, 0.9       96.1
  Alcohol abuse          Urban        2                  0.9, 3.6                    2.2                       \<0.1, 4.8     95.1
  Alcohol use disorder   Rural        1                  6.1                                                   5.4, 6.8       --
  Alcohol dependence     Rural        7                  0.1, 17.3                   1.2                       0.7, 1.8       98.0
  Alcohol abuse          Rural        2                  0.8, 3.4                    2.1                       \<0.1, 4.7     98.1
                                                                                                                              
  Life‐time prevalence                                                                                                        
  Alcohol use disorder   Overall      7                  \<0.1, 9.8                  2.5                       2.2, 2.7       99.7
  Alcohol dependence     Overall      31                 \<0.1, 20.0                 1.4                       1.3, 1.5       99.4
  Alcohol abuse          Overall      5                  1.2, 6.9                    3.3                       2.1, 4.5       96.9
  Alcohol use disorder   Male         4                  8.2, 22.6                   13.8                      6.5, 21.1      99.5
  Alcohol dependence     Male         26                 0.1, 28.5                   4.7                       4.2, 5.2       99.5
  Alcohol abuse          Male         7                  1.8, 13.8                   6.2                       3.8, 8.7       99.0
  Alcohol use disorder   Female       2                  0.4, 1.7                    0.9                       \<0.1, 2.2     88.1
  Alcohol dependence     Female       24                 0.0, 11.8                   0.1                       \<0.1, 0.1     84.9
  Alcohol abuse          Female       5                  \<0.1, 0.2                  0.1                       \<0.1, 0.1     49.5
  Alcohol use disorder   Urban        2                  3.9, 4.7                    4.6                       4.1, 5.1       \<0.1
  Alcohol dependence     Urban        15                 \<0.1, 7.8                  0.9                       0.7, 1.1       98.8
  Alcohol abuse          Urban        2                  0.2, 3.3                    1.7                       \<0.1, 4.8     98.3
  Alcohol use disorder   Rural        2                  3.9, 5.4                    4.5                       3.1, 5.9       76.9
  Alcohol dependence     Rural        16                 \<0.1, 18.3                 1.2                       1.0, 1.4       99.0
  Alcohol abuse          Rural        2                  1.7, 3.4                    2.6                       0.9, 4.2       90.6

CI = confidence interval.

![Forest plots of current and life‐time prevalence (%) of alcohol dependence among community‐dwelling adults in China using the DerSimonian--Laird random‐effect model](ADD-110-761-g002){#add12876-fig-0002}

![(a) Forest plots of current and lifetime prevalence (%) of alcohol dependence among community‐dwelling adult males and females in China using the DerSimonian--Laird random‐effect model. (b) Forest plots of current and life‐time prevalence (%) of alcohol dependence among community‐dwelling adults in urban and rural China using the DerSimonian--Laird random‐effect model](ADD-110-761-g003){#add12876-fig-0003}

Both Table [3](#add12876-tbl-0003){ref-type="table"} and Fig. [3](#add12876-fig-0003){ref-type="fig"} highlight the much higher prevalence of AUD in Chinese males compared to Chinese females. Using all available information, we conducted a meta‐analysis of the male‐to‐female ratios (MFR) of the different measures and found large between‐study heterogeneity (i.e. *I* ^2^ \> 50%). The pooled estimate of the MFR for current alcohol dependence from nine studies was 11.9 (95% CI = 5.8, 24.5; range = 4.2, 54.8; *I* ^2^ = 38.6%), and the pooled estimate of the MFR for life‐time alcohol dependence from 24 studies was 17.4 (95% CI = 10.0, 30.3; range = 1.8, 336.2; *I* ^2^ = 90.7%). Three studies provided information on the MFR of the current prevalence of alcohol abuse \[pooled MFR = 35.1 (95% CI = 9.6, 128.1); *I* ^2^ \< 0.1%\] and five studies reported information on the MFR of the life‐time prevalence of alcohol abuse \[pooled MFR = 36.0 (95% CI = 8.7, 148.5); *I* ^2^ = 83.0%\]. Two studies provided information on the MFR of the current prevalence of AUD \[MFR = 51.0 (95% CI = 25.3, 102.6) and 37.9 (95% CI = 25.4, 56.3)\] and two studies reported information on the MFR of the life‐time prevalence of AUD \[MFR = 22.1 (95% CI = 14.8, 32.9) and 4.0 (95% CI = 2.3, 7.2)\].

Table [3](#add12876-tbl-0003){ref-type="table"} and Fig. [3](#add12876-fig-0003){ref-type="fig"} also provide estimates of the prevalence of AUD in urban and rural communities. Using information from studies that assessed AUD in both rural and urban sites, the pooled estimates for the rural‐to‐urban ratio of the current prevalence of alcohol dependence were 1.4 (95% CI = 1.1, 1.8; number of studies = 7; range = 0.8, 5.9; *I* ^2^ = 29.9%) and the corresponding estimate of life‐time alcohol dependence was 1.3 (95% CI = 0.99, 1.8; number of studies = 15; range = 0.2, 5.9; *I* ^2^ = 83.0%). One study reported a rural‐to‐urban ratio of current AUD of 1.2 (95% CI = 1.1, 1.3). The rural‐to‐urban ratio of current alcohol abuse, life‐time AUD and life‐time alcohol abuse (ranging from 0.8 to 3.3) were reported in two studies each, but CIs around these ratios all included the null value (one), indicating that the differences in the prevalence between urban and rural populations for these conditions were not statistically significant.

Prevalence of AUD in different age groups {#add12876-sec-0013}
-----------------------------------------

Due to the limited number of studies and different categorization of age groups across studies, it was impossible to produce pooled estimates for different age groups, so we are only able to provide a narrative summary. Eight studies reported age‐group‐specific life‐time prevalence of alcohol dependence and six reported age‐group‐specific current prevalence of alcohol dependence. The most common pattern for both life‐time and current prevalence was an increasing trend with age (until the age of 60 years) with a rapid climb prior to the age of 30 years and a slower climb among individuals aged 30--60 years. The prevalence among those younger than 25 years was consistently low (\<1%). The ratio of the prevalence among older adults [26](#add12876-bib-0026){ref-type="ref"}, [27](#add12876-bib-0027){ref-type="ref"}, [28](#add12876-bib-0028){ref-type="ref"}, [29](#add12876-bib-0029){ref-type="ref"}, [30](#add12876-bib-0030){ref-type="ref"}, [31](#add12876-bib-0031){ref-type="ref"}, [32](#add12876-bib-0032){ref-type="ref"}, [33](#add12876-bib-0033){ref-type="ref"}, [34](#add12876-bib-0034){ref-type="ref"}, [35](#add12876-bib-0035){ref-type="ref"}, [36](#add12876-bib-0036){ref-type="ref"}, [37](#add12876-bib-0037){ref-type="ref"}, [38](#add12876-bib-0038){ref-type="ref"}, [39](#add12876-bib-0039){ref-type="ref"}, [40](#add12876-bib-0040){ref-type="ref"}, [41](#add12876-bib-0041){ref-type="ref"}, [42](#add12876-bib-0042){ref-type="ref"}, [43](#add12876-bib-0043){ref-type="ref"}, [44](#add12876-bib-0044){ref-type="ref"}, [45](#add12876-bib-0045){ref-type="ref"}, [46](#add12876-bib-0046){ref-type="ref"}, [47](#add12876-bib-0047){ref-type="ref"}, [48](#add12876-bib-0048){ref-type="ref"}, [49](#add12876-bib-0049){ref-type="ref"}, [50](#add12876-bib-0050){ref-type="ref"}, [51](#add12876-bib-0051){ref-type="ref"}, [52](#add12876-bib-0052){ref-type="ref"}, [53](#add12876-bib-0053){ref-type="ref"}, [54](#add12876-bib-0054){ref-type="ref"}, [55](#add12876-bib-0055){ref-type="ref"}, [56](#add12876-bib-0056){ref-type="ref"} to that in younger adults [18](#add12876-bib-0018){ref-type="ref"}, [19](#add12876-bib-0019){ref-type="ref"}, [20](#add12876-bib-0020){ref-type="ref"}, [21](#add12876-bib-0021){ref-type="ref"}, [22](#add12876-bib-0022){ref-type="ref"}, [23](#add12876-bib-0023){ref-type="ref"}, [24](#add12876-bib-0024){ref-type="ref"}, [25](#add12876-bib-0025){ref-type="ref"}, [26](#add12876-bib-0026){ref-type="ref"}, [57](#add12876-bib-0057){ref-type="ref"}, [58](#add12876-bib-0058){ref-type="ref"}, [59](#add12876-bib-0059){ref-type="ref"}, [60](#add12876-bib-0060){ref-type="ref"} varied from 2 to more than 10, with a mean ratio of approximately 6.5. Two studies reported life‐time alcohol abuse by age and three reported current prevalence of alcohol abuse by age; they all reported higher prevalence among individuals between 25 and 55 years of age compared to those older than 55 years.

Quality evaluation, assessment of small study effect and correlates of heterogeneity {#add12876-sec-0014}
------------------------------------------------------------------------------------

The details of the quality assessment are shown in Table [1](#add12876-tbl-0001){ref-type="table"}. Only seven of the 16 quality items were present in more than 75% of the studies. Four items were absent in more than 75% of the studies: they did not report the numbers of individuals at each sampling stage of the study, did not provide reasons for non‐participation, did not use weighting to adjust for sampling and non‐response rates and did not provide both unadjusted and adjusted rates. The remaining five quality items were present in 25--75% of the studies: the sample was representative of the source population in only 26% of the studies; the study used clearly defined eligibility criteria, source population and sampling procedures in only 32% of studies; the diagnostic assessment was by a psychiatrist in 42% of the studies; the report provided measures of reliability in 61% of studies; and validated diagnostic tools were used in 66% of the studies.

The total quality score varied from 4 to 14, with a median of 6 (interquartile range = 5, 8) indicating a somewhat low overall quality. Due to the wide variation in quality across studies, we conducted a stratified analysis by study quality. The results for the estimated outcomes that were based on data from 10 studies or more are shown in Table [4](#add12876-tbl-0004){ref-type="table"}. For all assessed AUD outcomes, there is a clear trend for increased reported prevalence with increasing quality of study. A similar analysis using the Freeman--Tukey transformed estimates (Supporting information, Table [S2](#add12876-supinf-0001){ref-type="supplementary-material"}) showed a similar trend. Results for outcomes based on data from fewer than 10 studies stratified by study quality are shown in the Supporting information, Table [S3](#add12876-supinf-0001){ref-type="supplementary-material"}.

###### 

Pooled prevalence estimates of current and life‐time alcohol dependence among adults living in China for seven outcomes (those with data from 10 studies or more from 1987 to 2013) estimated using DerSimonian--Laird random‐effect models and stratified by the quality of the included studies.[a](#add12876-note-0004){ref-type="fn"}

  *Outcome*                      *Subgroup*   *Quality category*   *No. of studies*   *Pooled estimate (%)*   *95% CI (%)*   *I^2^ (%)*
  ------------------------------ ------------ -------------------- ------------------ ----------------------- -------------- ------------
  Current alcohol dependence     Total        Low                  2                  0.5                     0.2, 0.8       92.4
                                              Intermediate         12                 1.5                     1.1, 2.0       99.4
                                              High                 3                  2.2                     1.6, 3.7       82.6
  Current alcohol dependence     Male         Low                  1                  1.1                     0.9, 1.3       --
                                              Intermediate         6                  3.9                     2.2, 5.7       99.6
                                              High                 4                  5.7                     3.4, 8.1       97.8
  Life‐time alcohol dependence   Total        Low                  12                 0.8                     0.6, 0.9       99.3
                                              Intermediate         17                 2.0                     1.6, 2.5       99.4
                                              High                 2                  3.7                     2.5, 4.9       83.7
  Life‐time alcohol dependence   Males        Low                  8                  4.6                     4.0, 5.3       99.4
                                              Intermediate         14                 3.7                     2.7, 4.7       99.0
                                              High                 4                  8.9                     6.1, 11.6      96.6
  Life‐time alcohol dependence   Females      Low                  8                  \<0.1                   \<0.1, 0.1     86.4
                                              Intermediate         14                 0.1                     \<0.1, 0.1     80.5
                                              High                 2                  0.7                     \<0.1, 1.5     75.6
  Life‐time alcohol dependence   Urban        Low                  3                  0.2                     0.1, 0.3       96.7
                                              Intermediate         11                 1.5                     1.1, 1.9       98.5
                                              High                 1                  3.9                     2.3, 5.6       --
  Life‐time alcohol dependence   Rural        Low                  4                  1.3                     1.0, 1.6       99.5
                                              Intermediate         11                 1.2                     0.8, 1.6       98.5
                                              High                 1                  2.7                     1.7, 3.6       --

The low, intermediate and high quality are based on the score on the 16‐item quality scale (described in Methods section): 0 \~ 7 = low, 8 \~ 12 = intermediate, 13 \~ 16 = high. CI = confidence interval.

Table [5](#add12876-tbl-0005){ref-type="table"} shows the result of Egger\'s test of small study effects for the seven outcomes that had data from 10 studies or more. For all these outcomes the estimate was significantly greater than 0, which indicates a strong small study effect---that is, smaller studies tended to report higher estimates of AUD prevalence. This result can also be demonstrated using funnel plots, an example of which is shown in the Supporting information, Fig. [S4](#add12876-supinf-0001){ref-type="supplementary-material"}.

###### 

Egger\'s test for small‐study effects on prevalence estimates of alcohol dependence among adults living in China for seven outcomes (those with data from 10 studies or more from 1987 to 2013).

  *Outcome*                      *Subgroup*   *No. of studies*   *Estimate*   *95% CI*
  ------------------------------ ------------ ------------------ ------------ -----------
  Current alcohol dependence     Total        17                 12.5         7.2, 17.8
  Current alcohol dependence     Male         11                 15.7         8.4, 22.9
  Life‐time alcohol dependence   Total        31                 12.0         8.9, 15.0
  Life‐time alcohol dependence   Males        26                 13.5         9.8, 17.1
  Life‐time alcohol dependence   Females      24                 2.6          2.0, 3.2
  Life‐time alcoholdependence    Urban        15                 9.0          4.7, 13.2
  Life‐time alcohol dependence   Rural        16                 9.2          5.4, 12.9

CI = confidence interval.

Table [6](#add12876-tbl-0006){ref-type="table"} presents the results of meta‐regression analyses that identified study characteristics associated with the heterogeneity in each of the seven prevalence measures that were based on data from 10 studies or more. We considered 21 covariates; nine of them showed up in the bivariate meta‐regression results, but only three covariates remained in the final models: (1) sample size was associated inversely with prevalence in five of the seven measures considered (i.e. smaller sample sizes were associated with higher prevalence); (2) studies that provided information on the reasons for non‐participation (quality item 4) reported a higher prevalence in two of the seven measures considered; and (3) the use of substitute respondents (when the originally sampled participant could not be located or was not available) was associated with higher prevalence of life‐time alcohol dependence for females.

###### 

Factors associated with the heterogeneity of prevalence estimates of alcohol dependence among adults in China using backward stepwise meta‐regression for seven outcomes reported in 10 or more studies from 1987 to 2013.[a](#add12876-note-0006){ref-type="fn"}

  *Outcome*                                 *Covariate*                              *Bivariate β*    *90% CI*        *Stepwise β*     *90% CI*        *R^2^ (%)* [b](#add12876-note-0007){ref-type="fn"}
  ----------------------------------------- ---------------------------------------- ---------------- --------------- ---------------- --------------- ----------------------------------------------------
  Current alcohol dependence (%)            Sample size                                                                                                
  2nd quartile                              --7.0                                    --11.3, --2.8    --7.0           --11.3, --2.8    43.0            
                                            3rd quartile                             --6.8            --10.7, --3.0   --6.8            --10.7, --3.0   
                                            4th quartile                             --5.5            --10.5, --0.4   --5.5            --10.5, --0.4   
                                            Provides reasons for non‐participation                                                                     
                                            Yes                                      5.0              1.7, 8.2                                         
                                            Used validated tools                                                                                       
                                            Yes                                      --5.7            --9.3, --2.1                                     
  Male current alcohol dependence (%)       Provides reasons for non‐participation                                                                     
  Yes                                       8.9                                      2.5, 15.3        5.7             4.1, 7.4         97.0            
  Sample size                                                                                                                                          
  2nd quartile                              --22.7                                   --30.3, --15.1   --28.4          --24.6, --13.6                   
  3rd quartile                              --24.9                                   --32.6, --17.2   --28.0          --25.9, --15.0                   
  4th quartile                              --20.1                                   --29.2, --11.0   --28.6          --26.1, --14.9                   
  Used validated tools                                                                                                                                 
  Yes                                       --23.4                                   --30.7, --16.1                                                    
  Life‐time alcohol dependence (%)          Sample size                                                                                                
  2nd quartile                              --2.3                                    --5.9, 1.2       --2.3           --5.9, 1.2       16.9            
  3rd quartile                              --4.9                                    --8.5, --1.4     --4.9           --8.5, --1.4                     
  4th quartile                              --5.1                                    --8.6, --1.5     --5.1           --8.6, --1.5                     
  Use of informants                                                                                                                                    
  Yes                                       --3.6                                    --6.8, --0.4                                                      
  Region of China                                                                                                                                      
  East                                      --3.6                                    --6.8, --0.3                                                      
  Male life‐time alcohol dependence (%)     Published in English                                                                                       
  Yes                                       6.1                                      0.2, 12.0        6.7             1.2, 12.2        25.3            
  Sample size                                                                                                                                          
  2nd quartile                              --2.1                                    --7.6, 3.5       --4.3           --9.9, 1.2                       
  3rd quartile                              --9.6                                    --15.9, --3.3    --7.4           --14.1, --0.6                    
  4th quartile                              --8.1                                    --14.4, --1.8    --8.7           --14.6, --2.8                    
  Female life‐time alcohol dependence (%)   Use of substitute respondents                                                                              
  Yes                                       0.2                                      \<0.1, 0.4       0.2             \<0.1, 0.4       79.9            
  Urban life‐time alcohol dependence (%)    Sample size                                                                                                
  2nd quartile                              --1.9                                    --4.9, 1.1       --1.9           --4.9, 1.1       41.5            
  3rd quartile                              --4.8                                    --7.5, --2.0     --4.8           --7.5, --2.0                     
  4th quartile                              --4.4                                    --7.3 --1.6      --4.4           --7.3 --1.6                      
                                            Use of informants                                                                                          
                                            Yes                                      --2.1            --4.4, --0.1                                     
  Rural life‐time alcohol dependence (%)    Provides reasons for non‐participation                                                                     
  Yes                                       8.4                                      3.6, 13.2        8.4             3.6, 13.2        38.5            
  Sample size                                                                                                                                          
  2nd quartile                              --3.7                                    --9.2, 1.8                                                        
  3rd quartile                              --6.1                                    --10.9, --1.2                                                     
  4th quartile                              --5.8                                    --10.9, --0.7                                                     
  Representativeness of the sample                                                                                                                     
  Yes                                       5.5                                      0.9, 10.0                                                         

Bivariate meta‐regression was conducted for each of the above seven outcome for all 21 covariates \[i.e. quality of the study, language of publication, survey date (three categories), region (west versus east), sample size (four categories) and 16 quality assessment items\]. The backward stepwise meta‐regression models started with the study characteristics that were associated significantly with heterogeneity in the bivariate analyses listed in the table. Significance level for retention in the final model set at *P* = 0.10. See Methods for details.

*R* ^2^ represents the proportion of between‐study variations associated with the covariates in the final model. CI = confidence interval.

Discussion {#add12876-sec-0015}
==========

The findings of this study should be interpreted in light of the following limitations. First, only 12 of 38 studies were conducted before 2000, so our analysis is not able to provide definitive evidence about the secular trend of AUD in China. Secondly, China is a large country with substantial regional and ethnicity‐based differences in drinking culture, so our dichotomization of the country into two large regions ('East' and 'West') may have masked potentially important variations in AUD prevalence. Thirdly, due to the limited number of studies available for each outcome, we were only able to conduct sensitivity analyses on seven of the 30 prevalence measures of interest (with 10 or more studies). Also, given the limited number of studies for each outcome, there was insufficient power to consider simultaneously all covariates identified in the bivariate meta‐regression, so we used the stepwise approach for meta‐regression. This limitation (i.e. not considering all covariates simultaneously) may have resulted in exaggerating the strength and the precision of the associations.

Despite these limitations, this report provides a comprehensive picture of the current state of knowledge about the prevalence of AUD in China. Prevalence data are available for the majority of mainland China, but there is considerable heterogeneity in reported prevalence between the studies (*I* ^2^ \> 90% for most of the outcomes), some of which is associated with variables we identified using meta‐regression. Sample sizes of the 38 included studies varied from 200 to 339 651; larger studies were associated consistently with lower estimated prevalence. Six of the seven studies with sample sizes greater than 50 000 used key informants to identify cases; this method can lead to substantial underestimation, particularly when a single informant serves as the sole interviewee for an entire village or neighborhood (because it was not practical to complete a large 1‐to‐1 survey within a tight time‐frame or budget). These large studies were all ranked as low‐quality studies, suggesting that large sample sizes can be an indicator of perfunctory survey methodology. Another problem is the use of substitutes to replace the selected subjects if the target individual is not available (or unwilling). This is a common method used by researchers in China to achieve high response levels for community‐based surveys, but it can lead to biased estimates, such as the artificially inflated prevalence of alcohol dependence in females seen in our analysis. Our meta‐regression also found that the few studies that provided information about the reasons for non‐participation (quality item 4) had higher prevalence estimates; this item may serve as a proxy for the higher quality surveys which tend to report higher prevalence.

AUD is a major public health problem in China. We found a pooled current prevalence of alcohol dependence of 1.5% and a pooled current prevalence of alcohol abuse of 0.9%; the corresponding estimates for life‐time prevalence were 1.4 and 3.2%. When limiting the analysis to high‐quality studies, the current and life‐time prevalence estimates of alcohol dependence jumped to 2.2 and 3.7%, respectively. These estimates are not too distant from those reported in western countries such as the United States [57](#add12876-bib-0057){ref-type="ref"}, the Netherlands [58](#add12876-bib-0058){ref-type="ref"} and Australia [59](#add12876-bib-0059){ref-type="ref"}. However, AUD is essentially a male phenomenon in China, so the population‐wide prevalence figures obscure the high prevalence in Chinese men.

Several authors [26](#add12876-bib-0026){ref-type="ref"}, [27](#add12876-bib-0027){ref-type="ref"}, [28](#add12876-bib-0028){ref-type="ref"}, [60](#add12876-bib-0060){ref-type="ref"} suggest that the high prevalence of specific polymorphisms of the alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) genes in Han Chinese---which results in the uncomfortable 'flushing effect' after alcohol ingestion---prevents or limits the development of AUD in China. However, drinking behavior and the development of AUD (as in tobacco smoking and other addictive behaviors) is under the combined influence of genetic, psychological and socio‐environmental factors [29](#add12876-bib-0029){ref-type="ref"}. The Chinese drinking culture encourages heavy drinking during social occasions, especially among adult males. In a collective culture such as China [30](#add12876-bib-0030){ref-type="ref"}, social pressure to participate in this form of social exchange can override the genetic predisposition against over‐drinking, leading to a variety of problems including AUD. Given the large and increasing negative effects of heavy drinking, it is time for the Chinese government to collect necessary information systematically to develop and implement policies that will help curtail this preventable loss of years of healthy life.

In this study, we observed consistently large male‐to‐female ratios (MFRs) in the prevalence of AUD (MFR \> 10 in 80% of studies). We also observed a consistently increasing prevalence of AUD with age, a finding that is different from that reported in high‐income countries where the highest prevalence of AUD occurs in young adults (i.e. \<25 years of age [26](#add12876-bib-0026){ref-type="ref"}, [28](#add12876-bib-0028){ref-type="ref"}, [35](#add12876-bib-0035){ref-type="ref"}). These distinct socio‐demographic characteristics of AUD in China suggest that prevention and intervention strategies developed in high‐income countries may not be directly applicable to China. These observations also provide updated information for revising the GBD estimates of disease burden related to AUD in China. Using data downloaded from the Global Burden of Disease website [32](#add12876-bib-0032){ref-type="ref"}, we graphed sex‐ and age‐specific estimates of disability‐adjusted life years (DALYs) attributed to AUD in China in 2010 (Fig. [4](#add12876-fig-0004){ref-type="fig"}). The MFR based on these GBD estimates was 4.3, which is much lower than observed in this systematic review. The age group pattern reported for China in the 2010 GBD study is also different from our findings: the GBD study estimated AUD‐related loss of DALYs among younger age groups (e.g. 15--25 years) roughly equal to or higher than that of older age groups, while we find a prevalence of close to zero in the 15--19‐year age group in China. These observations suggest that some fine‐tuning of the GBD algorithms for AUD in China will be necessary to produce estimates of disease burden that are more contextually valid.

![Disability‐adjusted life years (DALY) attributed to alcohol use disorder in China, 2010](ADD-110-761-g004){#add12876-fig-0004}

The generally low quality of the prevalence studies is concerning. This is, of course, not a problem unique to AUD or to China. However, addressing national problems of this magnitude requires committing sufficient resources to the development of standardized, real‐time monitoring systems that are flexible enough to respond to the changing course of diseases as economic and social changes transform nations. As a leader among the low‐ and middle‐income countries that aims to optimize the allocation of limited resources for health, the time has come for China to adopt a more rigorous approach to the conduct and evaluation of the many large‐scale epidemiological studies conducted in the country.
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